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most patients with type 2 diabetes are managed in a primary care setting. However, primary healthcare
professionals face the challenge of the growing plethora of available treatment options for managing
hyperglycaemia, leading to difficultly in making treatment decisions and contributing to therapeutic
inertia. This position statement offers a simple and patient-centred clinical decision-making model with
practical treatment recommendations that can be widely implemented by primary care clinicians world-
wide through shared-decision conversations with their patients. It highlights the importance of managing
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1. Statement of intent

New and emerging medical therapies and evidence have
changed the landscape for managing people with type 2 diabetes
(T2D) with established cardiovascular disease (CVD) and those
with cardiovascular risk factors. Previously, guidelines gauged good
diabetes care primarily based on glycated haemoglobin (HbA;.)
targets [1], but recent updates have represented a major shift
in recommendations. Effective glycaemic control also remains
an important consideration for prevention or improvement of
microvascular disease. The reality of primary care necessitates
an increasingly holistic and integrated care approach for optimal
patient management [2,3].

This position statement, written by primary care practitioners
and for primary care practitioners, supports a comprehensive dis-
ease state approach to clinical decision making in management of
patients with T2D. It is intended to provide a simple and effective
guide to evaluate cardiovascular risk in people with T2D managed
in primary care, and clear and practical treatment recommenda-
tions that can be useful for healthcare professionals (HCPs) globally
who manage people with diabetes in a primary care setting. The
role of primary care physicians as frontline clinicians in chronic
disease management varies worldwide. While every country will
have its own treatment realities, this position statement aims to
provide a critical interpretation of the best available evidence and
a unique tool to facilitate its application in primary care clinical
decision making. The guiding scientific principles will be applied
differently, contingent on treatment access and the financial or eco-
nomic limitations of patients and their country-specific healthcare
systems [4,5].

2. Introduction and rationale

The severe burden of T2D is recognised globally [6], account-
ing for approximately 90% of the 425 million estimated diabetes

cases worldwide [5]. Diabetes can be successfully managed, and
its associated complications prevented, especially if detected and
treated early [7]. Understanding the complexity of the disease and
the pharmacological options is critical for ensuring optimal patient
care and improving outcomes.

When not treated in a timely and effective manner, poorly
managed T2D is associated with life-threatening complications,
including chronic kidney disease (CKD), amputations, blindness
and CVD [8,9]. The presence of multimorbidity is the reality for
the vast majority of patients with T2D. CVD affects about 30% of all
people with T2D [10] and is a major cause of morbidity and mor-
tality [5]. Thus, a comprehensive diabetes management plan for
both the primary and secondary prevention of CVD is important
for educating patients to make informed decisions that will help
them succeed in reaching their glycaemic target goals and prevent
the number and complexity of serious complications [11,12].

As experts in ‘whole-person medicine’, primary care physicians
are tasked with using their generalist expertise to work with their
patients to develop a comprehensive treatment plan that addresses
all of their health needs and goals. Indeed, an evidence-based gen-
eralist approach has been suggested as the way forward to address
the complex challenges of multimorbidity and avoid the pitfalls
of treating each disease state in isolation [13]. Access to patient-
centred care can significantly improve outcomes for people with
T2D, and this process begins at the level of primary care. The
majority of routine T2D management occurs in primary care [14],
as part of the chronic care model which focuses on a multidisci-
plinary team approach involving specialists, dieticians, nurses and
other allied HCPs [2,15,16]. While nurses play a central role in
primary care, their degree of professional involvement and utili-
sation can vary widely across different healthcare systems [17,18].
Nonetheless, patients continue to benefit from treatment mod-
els anchored in primary care, as general practitioners are able to
provide timely and informed treatment recommendations based
on their clinical expertise in chronic disease management and an
effective patient-physician relationship enabled by continuity of
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care [19]. Primary care physicians are uniquely placed to adopt
shared decision-making models of care, where HCPs and patients
co-develop treatment goals through dialogue and with reference
to the benefits and risks of different treatment options [11,12,15].
These conversations should also address treatment access, drug
cost, reimbursement options and local prescribing guidelines.

In spite of this, an increasing number of HCPs struggle with ther-
apeutic inertia when treating diabetes [20-22]. Moreover, there
is room for improvement in the control of risk factors in T2D
patients worldwide [23,24]. The clinical decision process in primary
care is exceedingly complex, and some primary care practitioners
struggle to maintain up to date knowledge in a changing scien-
tific landscape and with limited resources available to care for
their patients. Research identifies a lack of adherence to treat-
ment guidelines among these challenges, resulting in delayed
or inappropriate therapy advancement [25] and failure to meet
guideline-recommended targets [26]. Patients often lack clear and
personalised healthcare agendas because of clinicians’ concerns
related to medication issues, the complexity of creating tailored
treatment plans for patients with multimorbidity, and in some
instances, budget constraints. Patients also struggle with adherence
to medication regimens, particularly when treated with multiple
agents [27]. Despite these challenges, high-quality diabetes care
has been shown to be achievable in the primary care setting [28,29].
As such, training in optimal use of available therapies and primary
care-specific treatment guidelines are necessary to overcome ther-
apeutic inertia, improve T2D control and prevent complications.

The paucity of randomised controlled trials (RCTs) carried out in
primary care populations has served as a potential barrier for the
development of treatment guidelines and tools specific for primary
care [30]. Even though there has been an increase in the proportion
of diabetes research outputs from primary care in recent years, this

influence in promulgating clinical practice decisions, they may be
too detailed and exhaustive for primary care clinicians. Recent
consensus guidelines with complex treatment algorithms for peo-
ple with T2D and established or risk of CVD have shown greater
focus towards a target audience of secondary care specialists, rather
than frontline clinicians [11,12,36,37]. In addition, most guidelines
lack specific recommendations for patient referral to secondary
care [38]. Significant strides have been made in some countries to
include the primary care perspective in guideline development, and
this position statement aims to complement these efforts and to
provide useful guidance for regions where primary care guideline
input is lacking.

This position statement aims to provide a simple and prag-
matic tool for primary care clinicians and other HCPs worldwide
for the pharmacological management of people with T2D and other
comorbidities in their role as first point of contact in healthcare.
This patient-centred clinical decision-making approach is unique
from existing national and international guidelines. It offers a novel
risk stratification approach and practical recommendations that
can be widely implemented through various primary care sys-
tems to help link patients with the appropriate care and prevent
diabetes-associated complications. It is not intended to supplant
well established national and international guidelines, but rather
to provide additional direction and focus to reflect primary care
in high-risk patients with T2D. In addition, this consensus paper
draws increasing attention to heart failure and cardiorenal syn-
drome as serious comorbidities associated with T2D.

Box 1 summarises suggestions on how primary care physicians
can use this position statement to drive shared decision-making
conversations with their patients. Box 2 introduces new, evidence-
based criteria for cardiovascular risk stratification of patients with
T2D in primary care. Throughout the paper, the key recommenda-
tions are collected in callout boxes for easy reference.

treatment decisions.

Box 1: How to use this position statement =<

This position statement summarises the current evidence for glycaemic efficacy, cardiovascular and
renal risk, and side effects for a wide variety of therapies for T2D.

Box 2 suggests a simple and pragmatic cardiovascular risk assessment to help inform patient-centred

Boxes 3—8 summarise the treatment recommendations by cardiovascular/renal disease or risk factor

Table 1 summarises the prescribing tips and side effects related to each drug class discussed

still lags significantly behind the total research output in diabetes
(0.5% in 1996 and 2.2% in 2016) [31].

Moreover, the full patient population treated in primary care
often differs widely from those who meet the inclusion criteria of
clinical trials, with the general population typically being older and
displaying greater multimorbidity than patients included in RCTs
[32-35], making it challenging to apply these data to everyday prac-
tice. Thus, more research is needed to strengthen the capacity of
primary care teams to overcome the diabetes epidemic.

2.1. Purpose of position statement

A tremendous volume of high-quality, evidence-informed treat-
ment guidelines for the management of T2D exist and have been
widely distributed. While these guidelines have had a profound

3. Methods

This position statement is authored by a group of primary
care practitioners convened by Primary Care Diabetes Europe. A
comprehensive review of international diabetes guidelines was
conducted at a roundtable consensus conference in February 2019.
The overall author group consisted of eight primary care clinicians
and one nurse with expertise in diabetes representing the Euro-
pean and North American regions. Facilitated by an independent
moderator, consensus was reached between all members of the
author group on the focus of the position statement and its general
framework. All participants were involved in the debate and equally
influenced the outcome [39]. Using a Likert scale (of ‘strongly dis-
agree’, ‘disagree’, ‘agree’, and ‘strongly agree’), a consensus was
achieved when agreement exceeded 90% of the votes.
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T2D treatment recommendations by risk

For all patients with T2D:
Lifestyle counselling (including weight management, physical activity, dietary guidance and smoking cessation)

Patients at very high CV risk

Patlents with ASCVD:
Considerinitiating metformin + SGLT2i/GLP-1RA rathe
Metformin as first-line therapy

« SGLT2i or GLP-1RA with proven cardiovascular benefitas second-line therapy

« Use basalinsulin with caution when other options have failed, and glycaemictargets are
not met

n stepwise

Patients with HF:

+ Considerinitiating metformin + SGLT2i ratherthan stepwise

+ Metformin as first-line therapy

+ SGLT2i as second-line therapy

« Avoid pioglitazone and saxagliptin and use basal insulin with caution

Patlents with CKD
« Considerinitiating metformin + SGLT2i ratherthan stepwise, according to the approved restrictions of dose and
indications by eGFR
« Metformin as first-line therapyif eGFR =30 mL/min/1.73 m?
+ SGLT2i as second-line therapyin patients with mL/min/1.73 m?, even when well-controlled on metformin alone
+ GLP-1RA asthird-line therapy or if previous treatments are nottolerated, followed by DPP-4i
» Reduce dose of glinides and reduce dose or discontinue SUs if eGFR <45 mL/min/1.73 m?to reduce the risk

of hypoglycaemia

Consult prescribing instructions for specific agents for dosing instructions based on eGFR

Patients at high CV risk

Considerinitiating metformin + SGLT2i/GLP-1RA/DPP-4i ratherthan stepwise

Metformin as first-line therapy

SGLT2i or GLP-1RA or DPP-4i as second-line therapy where costis not prohibitive. Of these,
SGLT2i or GLP-1RA with proven cardiovascular benefitis preferred

Newer-generation SUs or glinides when drug cost must be minimised

Pioglitazone in patients with NAFLD and where insulin resistance predominates

v
' A
) »

Basalinsulin when othertherapies have been explored and glycaemictargets are not met

Full basal-bolusinsulin therapy only as a lastresort

Patients with obesity/overweight:

Considerinitiating metformin + GLP-1RA/SGLT2i rather than stepwise

Metformin as first-line therapy

Where possible, avoid treatments that cause weight gain, including most SUs, glinides, pioglitazone andinsulin
If basalinsulinis required, consider fixed-ratio insulin/GLP-1RA combinations

+ GLP-1RA or SGLT2i as second-line therapy

Elderlylfrall

Avoid stringent glycaemictargets that increase risk of hypoglycaemia
Metformin as first-line therapy if tolerated and not contraindicated

+ DPP-4iis a safe and easyto use option

+ Assess adherence and avoid multiple dailyinjectable medicationswhen possible

Fig. 1. Visual patient assessment checklist.

To assess the currently available research on people with dia-
betes in primary care, a PubMed literature search was conducted
in advance of the consensus conference on epidemiological studies
carried out in primary care populations and with the involvement
of primary care clinicians within the last 5 years. Search terms
included ‘diabetes’, ‘cardiovascular disease’, ‘prevalence’, ‘primary
care’, and ‘Europe’ [18]. These results were shared at the consen-
sus conference, followed by a series of presentations organised by
drug family [40]. Each individual presentation replicated a common
format, from discussing the different compound options available
within each family, to a detailed review of current evidence sup-
porting the use of each compound/drug family in the primary and
secondary prevention of CVD in patients with T2D. These pre-
sentations helped to lay the foundational knowledge for further
discussion on the gaps in existing guidelines and the need for spe-
cific treatment recommendations for primary care clinicians.

3.1. Synthesis of the position statement

To assess the most recent data on optimal treatment of
T2D, a detailed and focused literature review (PubMed, Med-
line, Web of Science, Google Scholar and Ebsco CINAHL) was
undertaken to identify English language articles published since
2015. Search terms included ‘type 2 diabetes’, ‘cardiovascular dis-
ease’, ‘global’, ‘prevalence’, ‘primary care’, and ‘therapeutic inertia’.
Given the breadth of this consensus statement, review articles
were also included. The latest consensus guidelines from the
European Association for the Study of diabetes (EASD) with the
American Association of Diabetes (ADA), and from the Euro-
pean Society of Cardiology (ESC) on managing hyperglycaemia in
T2D were reviewed, as well as articles cited within [11,12,37].
Additional landmark studies and publications were suggested by
the authors. The authors discussed the identified literature and
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Category of drug Physiological mode of action Most common side effects Prescribing tips

Metformin Decreases hepatic glucose production Gl symptoms [11,12]. GI symptoms can be limited by gradual
[11,12]. dose escalation or dose reduction [200].

Glinides Increase insulin secretion [11,12]. Modest weight gain, low risk of

GLP-1 receptor agonists

SGLT2
inhibitors

DPP-4 inhibitors

Sulphonylureas

Acarbose

Pioglitazone

Insulin

Enhance glucose-dependent insulin
production, suppress glucose-dependent
glucagon secretion, slow gastric emptying,
suppress appetite [11,12].

Enhance excretion and prevent
reabsorption of urinary glucose [11,12].

Enhance glucose-dependent insulin
production, suppress glucose-dependent
glucagon secretion [11,12].

Increase insulin secretion [11,12].

Reduces rate of absorption of
carbohydrates.
Enhances insulin sensitivity [11,12].

Stimulates insulin receptor leading to
increased insulin disposal and decreased
production of glucose [11,12].

hypoglycaemia [150].

GI symptoms including nausea, diarrhoea,
vomiting, decreased appetite, abdominal
pain, constipation [169,170],
gallstones[171], possible increased risk of
acute pancreatitis [172].

An increased risk of diabetic retinopathy
was observed with semaglutide in
SUSTAIN 6 trial [71].

Urogenital tract infections (with higher
risk in women and potential greater
impact on quality of life in the elderly)
[95,202,203], dehydration and
hypotension from increased urination, risk
of lower limb amputations [96,204].

Some concerns of increased risk of bladder
cancer with dapagliflozin treatment [205].

Upper respiratory tract infection, urinary
tract infection, nasopharyngitis and
headache [207-209], risk of HF [103].
Hypoglycaemia, weight gain [210].

Flatulence, mild diarrhoea.

Weight gain, swelling, risk of bone
fracture, bone loss [11,12,212].

Should not be used in patients with history
of or active bladder cancer [163] or those
at risk of HF [160].

Hypoglycaemia, weight gain [11,12].

Nausea, other GI symptoms and diabetic
retinopathy risks can be limited by dose
escalation [201]. If patients do not tolerate
a gradual dose escalation, consider
delaying dose escalation by one additional
week. It is also recommended to have more
frequent and smaller meals to reduce the
risk of GI side effects.

Patients are advised to use a different
injection site each week to avoid injection
site reactions [169,170].

Monitor and treat urogenital infections as
needed.

In conditions of reduced oral intake or
potential fluid losses such as
gastrointestinal illness, carefully monitor
volume status and discontinue treatment
until fluid loss is corrected [206].

Be cautious of other pre-existing factors
that could increase fracture risk, such as
history of fractures and higher risk of falls.
Encourage proper hygiene in both female
and male patients to avoid genital mycotic
infections [96,97,206].

Hypoglycaemia usually occurs due to
excessive dosage; use with caution in
situations in which hypoglycaemia is most
likely to occur.

Weight gain is usually countered by the
concurrent administration of metformin
[210].

Only gliclazide may be used in CKD stage 3
or worse. For all others, dose should be
reduced in subjects with eGFR

60-90 mL/min/1.73 m2. Contraindicated in
subjects with eGFR < 60 mL/min/1.73 m?
[211].

Even in the case of gliclazide, a
hypoglycaemic episode occurring in these
patients may be prolonged, so appropriate
management should be initiated.

Side effects may be mitigated if the dose is
increased slowly [168].

If hypoglycaemia develops, consider
reducing dose or modifying timing of
injection. Patients should be encouraged to
rotate injection sites.

DPP-4, dipeptidyl peptidase-4; eGFR, estimated glomerular filtration rate; GI, gastrointestinal; GLP-1, glucagon-like peptide-1; HF, heart failure; SGLT2, sodium-glucose

co-transporter-2.

assessed its relevance using the consensus approach outlined
above.

This consensus statement was drafted with the support of
a writing group, followed by cycles of review and revision of
the manuscript. The focus of the position statement and section
headings were further refined through various rounds of corre-

spondence until consensus was reached between all members
of the author group. A draft was reviewed at a second author
group meeting in September 2019 to discuss and collect additional
feedback. Review of the updated draft was then invited by a dia-
betologist and a primary care physician external to the consensus
statement process and their comments considered by the authors.
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4. Visual patient assessment checklist and prescribing tips
by drug class

Fig. 1 shows a visual summary of the recommendations of this
position statement. More information for the summarised recom-
mendations can be found in Section 5.

Side effects are major factors influencing treatment choice and
medication adherence [41]. Patients will have their personal needs,
preferences and tolerances regarding the route of administration
(injectable or oral), discomfort, side effects, and the price they are
willing to pay out of pocket. Shared decision making is an approach
in which patients and clinicians work together and engage in a
deliberate dialogue about reasonable treatment options. In this pro-
cess, the HCP is the expert in evidence-based medicine and should
suggest the most clinically appropriate and safe medications [42].
This approach is feasible in primary care [15]. Table 1 summarises
the most common and serious side effects that should be taken
into consideration when choosing the most appropriate treatment
regimen, as well as relevant prescribing tips to ensure minimal
occurrence or impact of these side effects.

5. Treatment recommendations stratified by risk
5.1. Metformin and lifestyle modifications

As part of their first-line therapy, all patients with T2D should
be offered individualised and comprehensive lifestyle counselling
including weight management, physical activity, dietary guidance,
and smoking cessation. All glycaemic and lifestyle goals should
be co-developed and agreed to by the patient and physician. For
patients who find it challenging to meet their glycaemic goals, ther-
apeutic lifestyle modifications and adherence to these measures
should be discussed at ongoing follow-up visits every 3-6 months
[11,12]. In addition to healthy lifestyle management, newly diag-
nosed patients with T2D should also be treated with metformin
as the first-line pharmacological therapy of choice. Clinicians have
over 60 years of experience using metformin [43], thus its risks and
benefits are well understood. Metformin is a cost-effective option
for glucose lowering, associated with weight loss and fewer hypo-
glycaemic episodes when compared to insulin or sulphonylureas
(SUs) [11,12,44]. Some evidence suggests it has cardiovascular
benefit with respect to myocardial infarction (MI) [44,45], but
the paucity of data from long-term cardiovascular outcome tri-
als (CVOTs) creates uncertainty around the effect of metformin in
reducing CVD in patients with T2D [46]. Importantly, metformin
has been shown to be associated with gastrointestinal side effects,
affecting nearly 25% of patients, among which 5% develop com-
plete intolerance [47]. These side effects can often be successfully
mitigated with careful dose titration.

Evidence is emerging to support the initiation of a second
therapeutic agent along with metformin, rather than waiting for

treatment failure with metformin before intensification [48,49].
These data are supported by evidence of ‘glycaemic legacy’,
whereby reduced risk of complications is seen in some studies
where patients are treated intensively early in their disease pro-
gression, even if this stringent glycaemic control is eventually
relaxed [50,51]. It should be noted, however, that evidence for this
glycaemic legacy effect is not supported by all follow up studies
[52]. To avoid therapeutic inertia, dual therapy may be consid-
ered at diabetes diagnosis in patients who are likely to benefit
from better glycaemic control. The decision of whether to initiate
dual therapy at diagnosis should consider individual patient char-
acteristics and treatment goals. If a dual therapy approach is used,
patients with cardiovascular or renal disease could gain the benefits
of agents shown to reduce risk of cardiovascular events or improve
renal parameters (outlined below) earlier in their treatment pro-
gression. [f metformin monotherapy is chosen at diagnosis, patients
should be monitored closely and treatment intensified every 2-4
weeks if glycaemic targets are not met to avoid therapeutic iner-
tia [53]. For patients on dual therapy and not meeting treatment
goals, additional intensification should be strongly considered to
avoid therapeutic inertia.

5.2. Assessing risk in patients with T2D

CVD represents one of the most prevalent comorbidities of T2D
[5], affecting nearly one-third of all patients globally [10]. The
World Health Organization defines CVD as a group of conditions
related to the heart and blood vessels, including coronary heart
disease, cerebrovascular disease, and peripheral arterial disease
[54].

Understanding the intricate pathophysiological link between
CVD and T2D is useful for clinicians when choosing the most
suitable and effective treatment for their patients. The physiolog-
ical mechanisms driving diabetic cardiomyopathy can be used to
explain the profound impact of T2D on the cardiovascular sys-
tem. Most people with T2D have hyperglycaemia, hyperlipidaemia,
hypertension, and overweight, all of which confer substantial CVD
risk. Diabetes guidelines and intervention strategies therefore man-
date an intensified treatment approach to reduce the risk for
diabetes-related complications [11,12,55].

Awareness and knowledge of all cardiovascular risk factors are
critical in determining CVD risk. When primary prevention strate-
gies fail due to pervasive or unmodifiable risk factors, secondary
prevention efforts become important, with focus on early detection
to preserve quality of life of the patient [56].

We propose here a pragmatic, evidence-based cardiovascular
risk stratification tool intended to complement the tool provided
by American College of Cardiology/American Heart Association and
endorsed by American Diabetes Association [57,58], and guide pri-
mary care physicians in their choice for the treatment of patients
with T2D (Box 2).
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Box 2: Cardiovascular risk stratification in patients with T2D \

Patients with T2D are considered to be at very high cardiovascular risk if they have any of the
following:

1. History of CVD (A)
2. Multiple uncontrolled CVD risk factors, including hypertension, hyperlipidaemia, obesity,
smoking and/or physical inactivity (A)
3. eGFR <60 mL/min/1.73 m? (B)
. Albuminuria (B)
5. Age at diagnosis <40 years (C)

All other patients with T2D are considered to be at high cardiovascular risk

Letters (A—C) denote level of evidence based on the American Diabetes Association grading system: A,
clear evidence from well-conducted, generalisable RCTs, that are adequately powered, including 1)
evidence from a well-conducted multicentre trial or meta-analysis that incorporated quality ratings in
the analysis, 2) compelling nonexperimental evidence, 3) supportive evidence from well-conducted RCTs

that are adequately powered; B, supportive evidence from a well-conducted cohort study or case-
control study; C, supportive evidence from poorly controlled or uncontrolled studies, or conflicting
evidence with the weight of evidence supporting the recommendation; E, expert opinion.

5.2.1. Rationale for risk stratification criteria

History of established CVD is one of the most widely recognised
and important predictors of future major adverse cardiovascular
events (MACE) [59]. Similarly, both decreased estimated glomeru-
lar filtration rate (eGFR) and albuminuria are strong independent
predictors of MACE in patients with T2D [60]. Finally, there is evi-
dence to suggest that early-onset T2D represents an aggressive
form of the disease in terms of cardiovascular risk [61], reflected
in the fact that patients with a younger age at diagnosis have a
much higher cardiovascular risk than that of age-matched controls
[62]. Thus, patients with any of these characteristics are considered
to be at very high cardiovascular risk.

Since T2D itself is considered a major risk factor for CVD, the
remaining patients who do not fit these criteria are considered to
be at high cardiovascular risk.

5.3. Patients at very high cardiovascular risk

The relationship between glucose lowering and CVD in diabetes
is unclear [63]. The ACCORD trial demonstrated that intensive glu-
cose lowering therapy alone did not translate into a statistically
significant or clinically relevant reduction in adverse cardiovascu-
lar outcomes. Results from this study suggested a lesser benefit in
the first occurrence of nonfatal MI, nonfatal stroke, or death from
cardiovascular causes in patients that had previously experienced
a cardiovascular event [64]. A subsequent large meta-analysis
corroborated these results, showing intensive glucose lowering
treatment had essentially no benefit in reducing risk of cardio-
vascular events [65]. Episodes of severe hypoglycaemia, which can
sometimes occur as a consequence of stringent glycaemic targets,
are a strong predictor of adverse cardiovascular events and mortal-
ity [66]. However, other meta-analyses and long-term follow ups do
suggest a modest risk reduction for certain macrovascular events
for patients treated using long-term intensive glucose-lowering
strategies [50,67,68].

Given these conflicting results, patients at very high cardio-
vascular risk, and particularly those prone to hypoglycaemia,
may benefit from a treatment regimen that balances moderate
glycaemic targets with use of agents with proven benefits to cardio-
vascular risk and renal parameters, as outlined below. A summary
of outcome trials and their results examining the cardiovascular
and renal effects of various anti-glycaemic treatments is shown in
Table 2.

5.4. Patients with atherosclerotic cardiovascular disease (ASCVD)

ASCVD is the primary cause of morbidity and mortality in
individuals with T2D [58]. ASCVD is broadly defined as atheroscle-
rosis leading to coronary artery disease, cerebrovascular disease,
or peripheral arterial disease [58]. While differences exist in how
ASCVD is reported across clinical trials, all CVOTs have enrolled
some proportion of patients with established CVD (prior MI, stroke,
or arterial revascularisation), and a range of patients with clini-
cally significant atherosclerosis (prior transient ischaemic attack,
hospitalised unstable angina, amputation, congestive heart failure
(HF) New York Heart Association class II-III, >50% stenosis of any
artery, symptomatic or asymptomatic coronary artery disease doc-
umented by imaging, CKD with eGFR <60 mL/min/1.73 m2)[11,12].

When deciding on the most appropriate and effective antihyper-
glyaemic medication to add after or with metformin, it is important
to consider the presence of other diabetes-associated comorbidi-
ties. The presence of ASCVD in people with T2D strongly advocates
choosing a glucose-lowering drug that controls and prevents the
worsening of ASCVD, hospitalisation for HF, renal disease and mor-
tality. Therapy in patients at increased risk of stroke should also
be focused on lowering blood pressure, which has been shown to
dramatically lower risk [69].
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Table 2

Summary of outcome trials.

Category of drug  Outcome trial Comparator Population Prior CVD Median Primary composite Primary endpoint HR All-cause mortality HR Number needed to treat
follow up endpoint (95% CI), p-value (95% CI), p-value to prevent 1 event

GLP-1RAs

Lixisenatide ELIXA Placebo 6068 100% 25 months 4-point MACE 1.02 (0.89; 1.17), 0.94(0.78; 1.13),p=0.50 -
Evaluation of p<0.001 for
LIXisenatide in Acute non-inferiority; p=0.81
coronary syndrome for superiority [76]

Exenatide EXSCEL Placebo 14,752 73% 3.2 years 3-point MACE 0.91 (0.83; 1.00), 0.86 (0.77; 0.97), -
EXenatide Study of p<0.001 for p=0.016
Cardiovascular Event non-inferiority; p=0.06
Lowering for superiority [77]

Liraglutide LEADER Placebo 9340 81% 3.8 years 3-point MACE 0.87(0.78; 0.97), 0.85(0.74;0.97),p=0.02  Primary outcome (over 3
Liraglutide Effect and p<0.001 for years): 66
Action in Diabetes: non-inferiority; p=0.01 Death from any cause
Evaluation of for superiority [70] (over 3 years): 98
Cardiovascular Outcomes
Results

Semaglutide SUSTAIN-6 Placebo 3297 83% 2.1 years 3-point MACE 0.74 (0.58; 0.95), 1.05(0.74; 1.50), p=0.79  Primary outcome (over
Trial to Evaluate p<0.001 for 24 months): 45
Cardiovascular and Other non-inferiority; p=0.02 Risk of major CV event
Long-term Outcomes for superiority [71] (over 3 years): 31 [213]
with Semaglutide in
Subjects with Type 2
Diabetes

Oral semaglutide PIONEER 6 Placebo 3183 84.6% 15.9 months  3-point MACE 0.79 (0.57; 1.11), 0.51(0.31; 0.84), no p -
Trial Investigating the p<0.001 for value reported
Cardiovascular Safety of non-inferiority; p=0.17
Oral Semaglutide in for superiority [72]
Subjects with Type 2
Diabetes

Albiglutide HARMONY Outcomes Placebo 9463 100% 1.5 years 3-point MACE 0.78 (0.68; 0.90), 0.95(0.79; 1.16), Primary event outcome
Albiglutide and p<0.0001 for p=0.644 (over 1.6 years): 50
cardiovascular outcomes non-inferiority;
in patients with type 2 p=0.0006 for superiority
diabetes and [74]
cardiovascular disease

Dulaglutide REWIND Placebo 9901 31% 5.4 years 3-point MACE 0.88 (0.79; 0.99), 0.90(0.80; 1.01), For people with a
Researching p=0.026 for superiority p=0.067 previous CV event (over
Cardiovascular Events [75] 5years): 18
with a Weekly Incretin in
Diabetes

SGLT-2i

Empagliflozin EMPA-REG OUTCOME Placebo 7020 99% 3.1 years 3-point MACE 0.86 (0.74; 0.99), 0.68 (0.57; 0.82), Risk of MACE (over 3.1
Empagliflozin, p<0.001 for p<0.001 years): 63 [214]
Cardiovascular non-inferiority; p=0.04 Risk of death from any
Outcomes, and Mortality for superiority [79] cause (over 3 years): 39
in Type 2 Diabetes

Canagliflozin CANVAS Placebo 10,142 66% 126.1 weeks  3-point MACE 0.86 (0.75; 0.97), 0.87(0.74; 1.01), p=0.24  Additional major CV

Canagliflozin
Cardiovascular
Assessment Study

p<0.001 for
non-inferiority; p=0.02
for superiority [80]

for superiority

event (over 3 years): 179
[213]
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Table 2 (Continued)

Category of drug  Outcome trial Comparator Population  Prior CVD Median Primary composite Primary endpoint HR All-cause mortality HR Number needed to treat
follow up endpoint (95% CI), p-value (95% CI), p-value to prevent 1 event
Canagliflozin CREDENCE Placebo 4401 50.4% 2.62 years ESKD, doubling of serum  0.70 (0.59; 0.82); 0.83 (0.68; 1.02), no Primary outcome: 22
Canagliflozin and Renal creatinine, or renal or CV. p=0.00001 [123] p-value reported (15; 38)
Events in Diabetes with death Composite outcome of
Established Nephropathy ESKD, doubling of serum
Clinical Evaluation creatinine, or renal death
(over 2.62 years): 28
ESKD events (over 2.62
years): 43
HHF: 45
Composite events of CV
death, M, or stroke (over
2.62 years): 40
Dapagliflozin DECLARE-TIMI 58 Placebo 17,160 41% 4.2 years 3-point MACE 0.93(0.84; 1.03), p=0.17  0.93(0.82; 1.04), No CV death or HHF in
Dapagliflozin Effect on for superiority [81] p-value reported patients with prior MI
Cardiovascular (over a period of 4
Events-Thrombolysis in years): 53 [214]
Myocardial Infarction 58
Dapagliflozin DAPA-HF Placebo 4744 100% 18.2 months  Worsening heart failure 0.74 (0.65-0.85), 0.83(0.71; 0.97), No Primary outcome: 21
Dapagliflozin And or death from CV causes p<0.001 for superiority p-value reported
Prevention of [92]
Adverse-outcomes in
Heart Failure)
DPP-4i
Alogliptin EXAMINE Placebo 5380 100% 18 months 3-point MACE 0.96 (<1.16), p<0.001 for 0.88 (0.71; 1.09), p=0.23
Examination of non-inferiority; p=0.32
Cardiovascular Outcomes for superiority [215]
with Alogliptin Versus
Standard of Care
Saxagliptin SAVOR-TIMI 53 Placebo 16,492 90.9% 2.1 years 3-point MACE 1.00 (0.89; 1.12),p=0.99  1.11(0.96; 1.27),p=0.15 -
Saxagliptin Assessment for superiority; p<0.001
of Vascular Outcomes for non-inferiority [216]
Recorded in Patients
with Diabetes
Mellitus-Thrombolysis
in Myocardial Infarction
Linagliptin CARMELINA Placebo 7003 57% 2.2 years 3-point MACE 1.02 (0.89; 1.17), 0.98(0.84;1.13),p=0.74 -
CArdiovascular safety p<0.001 for
and Renal Microvascular non-inferiority; p=0.74
OutcomE with for superiority [106]
Linagliptin in Patients
With Type 2 Diabetes
Linagliptin CAROLINA Glimepiride 6033 35% 6.3 years 3-point MACE 0.98 (0.84; 1.14), 0.91(0.78; 1.06), p-value -
CARdiovascular Outcome p<0.0001 for not significant
Study of LINAgliptin non-inferiority; p=0.76
Versus Glimepiride in for superiority [217]
Patients with Type 2
Diabetes
Insulin
Insulin degludec DEVOTE Insulin glargine 7637 85.2% 1.83 years 3-point MACE 0.91(0.78; 1.06), 0.91(0.76; 1.11),p=035 -

Trial Comparing
Cardiovascular Safety of
Insulin Degludec Versus
Insulin Glargine in
Patients with Type 2
Diabetes at High Risk of
Cardiovascular Events

U100

p<0.001 for
noninferiority [83]

CV, cardiovascular; ESKD, end-stage kidney disease; HHF, hospitalisation for heart failure; MACE, major adverse cardiovascular event; MI, myocardial infarction.
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5.4.1. Glucagon-like peptide-1 receptor agonists

There is substantial evidence from large CVOTs corroborating
the use of some glucagon-like peptide-1 receptor agonists (GLP-
1RAs) in patients with T2D and established ASCVD. GLP-1RAs are
recommended for initial intensification. Among the list of trials that
investigated this drug class, the LEADER trial demonstrated superi-
ority of liraglutide compared to placebo in reducing the risk of death
from cardiovascular causes, nonfatal (including silent) MI or non-
fatal stroke [HR: 0.87 (0.78; 0.97), number needed to treat (NNT):
66-67 over 3 years] [70]. In the SUSTAIN 6 trial that compared the
injectable GLP-1RA semaglutide to placebo, the rate of cardiovas-
cular death, nonfatal MI or nonfatal stroke was 26% lower among
patients receiving semaglutide than among those receiving placebo
[HR: 0.74 (0.58; 0.95), NNT: 45 over 24 months]. Based on the
design of the study, this result reflects noninferiority of semaglu-
tide compared to placebo. Semaglutide had a neutral effect on the
number and rate of occurrence of severe hypoglycaemic episodes
[71]. The oral formulation of semaglutide also demonstrated non-
inferiority to placebo in the PIONEER 6 trial, achieving its primary
objective of no excess cardiovascular risk [HR: 0.79 (0.57; 1.11)]
[72]. Although the overall number of retinopathy events was low,
there was an unexpected higher rate of retinopathy complications
(vitreous haemorrhage, blindness, or the need for treatment with
anintravitreal agent or photocoagulation) in the semaglutide group
in both studies [71,72]. Most cases were non-proliferative, were
identified during routine examination, and resulted in no new
treatment. In addition, the increase was observed only in patients
with previous retinopathy and in patients with the greatest and
most rapid reduction in HbA;, similar to effects seen with insulin
and in patients with type 1 diabetes [73].

To further add to the repertoire of CVOTs in patients with
T2D and established CVD, the Harmony Outcomes trial confirmed
albiglutide was superior to placebo in reducing MACE [HR: 0.78
(0.68; 0.90), NNT: 50 over 1.6 years] [74]. More recently, results
from the REWIND trial showed the addition of dulaglutide to
existing diabetes treatment reduced the primary composite of car-
diovascular outcomes over 5 years in a broad range of people
with T2D [HR: 0.88 (0.79; 0.99), NNT for patients with a prior
cardiovascular event: 18 over 5 years]. REWIND differed from pre-
ceding CVOTs with GLP-1RAs in that only 31% of participants had
established CVD [75]. Of note, in the REWIND trial the risk of eye
outcomes was numerically higher with dulaglutide compared with
the placebo group [75].

Despite the well-recognised benefit of GLP-1RAs in effectively
altering the rate of MACE, it is also important to address that some
drugs of this class have not been shown to significantly improve car-
diovascular outcomes. Neither lixisenatide [HR: 1.02 (0.89; 1.17)]

ation in magnitude of effect on HbA;. and weight loss in patients
treated with GLP-1RAs, and continued treatment with these ther-
apies should be evaluated after 6 months.

5.4.2. Sodium-glucose co-transporter-2 inhibitors

Among the sodium-glucose co-transporter-2 inhibitors (SGLT-
2is), empagliflozin and canagliflozin have demonstrated beneficial
effects in reducing MACE in patients with T2D and ASCVD. Almost
all patients included in the EMPA-REG OUTCOME trial had previous
CVD, and treatment with empagliflozin was shown to reduce risk
of the primary MACE endpoint by 14% compared to placebo [HR:
0.86 (0.74; 0.99), NNT: 63 over 3.1 years]. While this trial showed
no significant differences in the rates of MI or stroke when treated
with empagliflozin, this treatment did lead to significant reduc-
tions in rates of death from cardiovascular causes, hospitalisation
for HF, and death from any cause [79]. Results from the CANVAS
Programme, which included a broad patient population of whom
more than 65% had a history of CVD, confirmed the superiority of
canagliflozin compared with placebo in significantly lowering the
rate of the primary outcome, which was a composite of death from
cardiovascular causes, nonfatal MI, or nonfatal stroke [HR: 0.87
(0.75; 0.97), NNT for patients with a prior cardiovascular event:
179 over 3 years] [80]. More recently, the DECLARE-TIMI 58 study
(with ~40% of patients with established CVD) did not demonstrate
significantly decreased risk of MACE for dapagliflozin compared to
placebo [HR: 0.93 (0.82; 1.04)], but did result in decreased rates
of cardiovascular death or hospitalisation for HF [HR 0.83 (0.73;
0.95), NNT: 53 over 4 years]| [81]. These results were corroborated
by a subsequent meta-analysis that confirmed moderate benefits
of SGLT2is on atherosclerotic events in patients with established
CVD [82].

5.4.3. Insulin

Importantly, insulin should only be used in patients with
T2D and ASCVD when other options have been attempted and
co-developed glycaemic goals have not been met. Apart from
the DEVOTE trial, which demonstrated non-inferiority of insulin
degludec to insulin glargine U100 on cardiovascular outcomes [83],
there have been no other trials to date that have investigated the
cardiovascular safety of insulin in patients with T2D and estab-
lished CVD. Thus, GLP-1RAs are recommended before insulin as the
firstinjectable treatment by a number of clinical practice guidelines
[11,12,37].

Ultimately, SGLT-2is (empagliflozin, canagliflozin and
dapagliflozin, with a probable class effect) and GLP-1RAs (liraglu-
tide, semaglutide, albiglutide, and dulaglutide) have been the only
drug families to show proven CV benefit in patients with T2D and

e  Metformin as first-line therapy (A)

met (E)

Box 3: Treatment recommendations for patients with ASCVD

e Consider initiating metformin + SGLT2i/GLP-1RA rather than stepwise (E)

e SGLT2i or GLP-1RA with proven cardiovascular benefit as second-line therapy (A)
e Use basal insulin with caution when other options have failed, and glycaemic targets are not

ASCVD.

nor exenatide [HR: 0.91 (0.83; 1.00)] showed significant improve-
ments in risk of MACE [76,77]. Overall, a recent systematic review
of GLP-1RA CVOTs identified a class effect for risk reduction of
MACE, cardiovascular mortality and all-cause death [78]. Patients
and HCPs should also discuss the considerable inter-individual vari-

5.5. Patients with HF

HF is an increasingly common comorbidity associated with T2D,
with up to 40% prevalence in patients with T2D and a median
patient survival rate of only around 4 years [84-86]. Increased risk
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of HF in patients with T2D has been shown to be associated with
greater insulin use and poor glycaemic control [87]. Despite the
poor prognosis and high medical demand for effective therapies
for patients with diabetes and HF, treatment options remain scarce
[85,88,89].

5.5.1. Sodium-glucose co-transporter-2 inhibitors

There is good evidence supporting the use of SLGT-2is in patients
with T2D and heart failure with reduced ejection fraction (HFrEF),
with demonstrated favourable effects on cardiovascular outcomes,
in addition to reducing hyperglycaemia [90]. The first drugs of
this class available for the treatment of T2D that were shown to
improve the risk of hospitalisation for HF were empagliflozin and
canagliflozin [79,80,91]. Post hoc analyses of data from the EMPA-
REG OUTCOME showed that empagliflozin resulted in significant
reductions in hospitalisation for HF, as well as in death from cardio-
vascular causes, for patients with and without HF at baseline [90].
Results from the CANVAS Programme suggest that the significant
reduction in the risk of hospitalisation for HF with canagliflozin may
be greater in patients with prior history of HF compared to those
without [91]. Furthermore, dapagliflozin was more recently shown
to lower the rates of cardiovascular death and hospitalisation for
HF in a broad patient population. Although similar reductions were
seen in patients regardless of history of ASCVD or HF, only 10% of
patients had a history of HF [81]. The DAPA-HF study sought to
further examine the patient population with established HF and
showed benefits in reduced hospitalisation for HF and mortality in
patients with HF with and without diabetes [92]. This trial is the
first to show benefits specifically in patients with prior HF without
diabetes and reinforces the use of these drugs in this population.
The primary endpoint of the study, the composite of a first episode
of worsening HF or cardiovascular death, occurred in 16.3% in the
dapagliflozin group and in 21.2% in the placebo group [HR: 0.74;
(0.65; 0.85), NNT: 21].

While these clinical trial data examine patients with HFrEF,
heart failure with preserved ejection fraction (HFpEF) has been
less well studied, despite its common association with T2D. How-
ever, the CVD-REAL real-world evidence study showed reduced
risk of hospitalisation for any HF and mortality in patients taking
SGLT2is[93]. Clinical trials examining SGLT2i treatment specifically
in patients with HFpEF are currently ongoing.

Despite their benefits, patients and physicians should be aware
that an increased risk of lower limb amputation was observed in
patients treated with canagliflozin in the CANVAS Programme, but
not in other trials with SGLT2is [94]. That said, patients should be
cautious of other pre-existing factors that increase fracture risk.
Physicians should also encourage proper hygiene in both female
and male patients to avoid genital mycotic infections common
with this class of drug (and which may affect treatment adher-
ence) [95-98]. Patients should also be counselled to maintain
adequate fluid intake to prevent dehydration and hypotension from
increased urination. Physicians should also be aware of the risk
of diabetic ketoacidosis and the rarer but highly severe Fournier
gangrene.

5.5.2. Thiazolidinediones
Certain drug families should also be particularly avoided
when treating patients with T2D and HF. The PROactive trial

demonstrated that the thiazolidinedione pioglitazone was asso-
ciated with a 50% increase in hospitalisation for HF compared to
patients treated with placebo [99]. A meta-analysis of randomised-
controlled trials studying the effect of pioglitazone in secondary
prevention of established CVD showed increased risk of HF despite
lowered risk of recurrent MACE, stroke and MI [100]. Direct com-
parison trials assessing the incidence of cardiovascular events
between pioglitazone and other antihyperglycaemic medications
is limited to the TOSCA.IT trial, which compared pioglitazone with
SUs (mostly glimepiride and gliclazide) which showed a non-
statistically significant but numerically higher risk of HF in patients
treated with pioglitazone [101]. Thus, pioglitazone is not recom-
mended in the treatment of patients with T2D and HF, due to its
demonstrated increased risk in HF-associated adverse cardiovascu-
lar effects, as well as the inadequacy of robust data from multiple
dedicated trials.

5.5.3. Dipeptidyl peptidase-4 inhibitors

To date, there is no demonstrated benefits on CV outcomes of
DPP-4 inhibitors (DPP-4is), and caution may be warranted in T2D
patients with HF [102]. In the SAVOR-TIMI 53 trial, saxagliptin
was associated with an increased relative risk of hospitalisation
for HF, which was higher among patients with prior HF [103].
Furthermore, in a post hoc analysis, a small increase in hospital-
isation for HF was observed in patients without a history of HF
randomised to receive alogliptin in the EXAMINE trial, compared
to those assigned to placebo; however, an interaction between
treatment and history of HF was not found in the analysis, and
there was no statistically-significant difference between the two
treatment groups in all-cause death and hospitalisation for HF, irre-
spective of history of HF [104]. The two other CVOTs examining
DPP-4is, TECOS examining sitagliptin and CARMELINA evaluating
linagliptin, failed to demonstrate any significant difference in the
rate of hospitalisation for HF between the DPP4i and placebo groups
[105,106].

5.5.4. Insulin

Insulin treatment has been associated with renal sodium reten-
tion and oedema, particularly when used in combination with
thiazolidinediones [107,108]. Assessing whether insulin treatment
worsens HF has been difficult, given that patients treated with
insulin typically have more advanced T2D and a greater degree
of comorbidity and thus, clinical severity. However, a recent
meta-analysis showed that insulin treatment in patients with
HF was associated with a higher risk of death and hospitalisa-
tion for HF, irrespective of diabetes duration [109]. For those
with HF, patients and HCPs should carefully weigh the bene-
fits of stricter glycaemic control against the risks of worsening
HF, with reduced insulin intensification given serious considera-
tion.

In conclusion, SGLT-2is may be beneficial and are recommended
for the treatment of patients with T2D and HF. Saxagliptin, pioglita-
zone and insulin treatment should be used with caution in patients
who develop or have a history of HF. GLP-1RAs and DPP4is other
than saxagliptin have not shown any benefits or harms in the risk
for HF in patients with T2D.
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e  Metformin as first-line therapy (A)
e SGLT2i as second-line therapy (A)

Box 4: Treatment recommendations for patients with HF

e Consider initiating metformin + SGLT2i rather than stepwise (E)

e Avoid pioglitazone (A) and saxagliptin (A) and use basal insulin with caution (B)

5.6. Patients with chronic kidney disease

Diabetes is the leading cause of CKD, and ~40% of people with
T2D also have CKD [110]. The kidney microvasculature is particu-
larly sensitive to the damaging effects of hyperglycaemia, leading
to impaired renal function [111]. Importantly, CKD puts limitations
on the glucose-lowering therapies that can be used [112], mak-
ing good glycaemic control increasingly difficult. Although these
patients are at very high cardiovascular risk, patients and physi-
cians are encouraged to choose as stringent glycaemic targets as
are deemed safe to limit the worsening of microvascular disease
[113].

Patients with established CKD should use metformin cau-
tiously, and it should be discontinued entirely if eGFR falls below
30mL/min/1.73 m2 [114]. The use of SU in individuals with CKD
is dependent on the level of renal impairment and risk of hypo-
glycaemia. Reduced doses of glibenclamide and glimepiride are
warranted in patients with reduced renal function [112]. In the
ADVANCE study, intensive glucose lowering with gliclazide MR
significantly reduced the risk of new-onset microalbuminuria by
9%, macroalbuminuria by 30%, new or worsening nephropathy
by 21% and end-stage renal disease (ESRD) by 65% [115]. A per-
sistent benefit of this intensive glucose control with respect to
ESRD was observed for 10 years after initiation of therapy [116].
Gliclazide and gliclazide MR, with their lower risk of hypogly-
caemia, does not require dose reduction in patients with eGFR
above 30 mL/min/1.73 m?2 [117]. Compared to other SUs, gliclazide
treatment has been associated with lower risk of CVD and with
weight neutrality [118].

The insulin secretagogue glinides can also be used in patients
with CKD as they are largely metabolised by the liver, though

reduced dosages are suggested to limit the risk of hypoglycaemia
[119].

DPP-4is are an important option in patients with CKD who are
not meeting their glycaemic targets. The different available DPP-4is
are metabolised and eliminated in different ways, and decreased
doses in patients with varying levels of decreased kidney function
may be required according to the prescribing instructions [112].
Of note, linagliptin is excreted almost entirely through a hepatic
route and can be used at all stages of CKD without dose adjustment
[112].

The GLP-1RA CVOTs have shown this drug family to have pos-
itive effects on renal function, particularly reducing albuminuria
[120]. GLP-1RAs are therefore of benefit to patients with even
severely impaired renal function, particularly those at high risk
for CVD, although there is currently no evidence in patients with
ESRD, and therefore GLP-1RAs are not recommended in these
patients. No dose reduction is required for the long-acting GLP-
1RAs liraglutide, dulaglutide and semaglutide in patients with
eGFR>15mL/min/1.73 m?2 as they are not excreted renally.

For prevention and treatment of diabetic nephropathy with
eGFR > 45 mL/min/1.73 m?2, the SGLT2is are perhaps the most use-
ful. At first, there was concern regarding the use of SGLT2is in
patients with reduced renal function due to their mechanism
of action of inhibiting renal glucose transport [121]. However,
EMPA-REG OUTCOME (testing empagliflozin), CREDENCE (test-
ing canagliflozin), and DECLARE-TIMI 58 (testing dapagliflozin),
along with several meta-analyses, have demonstrated that SGLT2is
reduce the risk of overall nephropathy events, creatinine doubling
and initiation of renal replacement therapy [82,122-124]. The evi-
dence for renal benefit is sufficient to warrant considering SGLT2i
treatment in patients with eGFR 45-60 ml/min/1.73 m?, even when
these patients already exhibit good glycaemic control.

controlled on metformin alone (E)

DPP-4i (A)

reduce the risk of hypoglycaemia (A)

Box 5: Treatment recommendations for patients with CKD

e Consider initiating metformin + SGLT2i rather than stepwise (E), according to the approved
restrictions of dose and indications by eGFR

e  Metformin as first-line therapy if eGFR >30 mL/min/1.73 m? (A)

e SGLT2i as second-line therapy in patients with >45 mL/min/1.73 m? (A), even when well-

e  GLP-1RA as third-line therapy or if previous treatments are not tolerated (A), followed by

e Reduce dose of glinides and reduce dose or discontinue SUs if eGFR <45 mL/min/1.73 m? to

e Consult prescribing instructions for specific agents for dosing instructions based on eGFR (E)

&

As outlined here, treatment options vary significantly by
CKD stage, with significant variations of suggested dose reduc-
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tion/discontinuation even within drug classes, so physicians are
encouraged to consult prescribing instructions for specific agents.

5.7. Patients at high cardiovascular risk

Since T2D itself is considered a major risk factor for CVD, the
remaining patients with T2D but without established CVD, with
eGFR>60 mL/min/1.73 m2, with normoalbuminuria and aged >40
years at diagnosis are considered to have high cardiovascular risk.
In addition, patients with T2D are also likely to have additional car-
diovascular risk factors, including overweight/obesity [125]. These
patients with diabetes and without CVD but at high cardiovascular
risk represent about half of those with T2D treated in primary care.

Lifestyle and nutrition changes in recent decades have led
to a global increase in obesity and a cluster of related and
interdependent conditions including dyslipidaemia, hypertension,
non-alcoholic fatty liver disease (NAFLD), and insulin resistance
leading to T2D. Together, this cluster of conditions is sometimes
referred to as the metabolic syndrome [126,127]. Increased insulin
resistance has been implicated as a precursor to many of these
metabolic complications [128]. However, there is a growing appre-
ciation for the heterogeneity of T2D, with only a subset of patients
showing very high insulin resistance [129].

As in all patients, understanding the personal health goals and
priorities of patients with T2D and without established CVD is crit-
ical. That said, there is evidence that patients with T2D are at
much higher risk for ASCVD than those without diabetes [130],
and CVD remains the most common cause of death in patients
with T2D [131], making primary CVD prevention of great impor-
tance. In patients with T2D and established CVD, stringent HbA.
targets may not be appropriate given the association between
severe hypoglycaemia and increased risk of adverse macrovascular
events [132], but primary prevention patients, with their longer life
expectancy, may experience microvascular benefits on aregimen of
tighter glycaemic control [133]. As noted previously, some studies
show that intensive treatment intervention early in the course of
disease is associated with long-lasting benefits in reducing diabetes
complications [48,50,51].

5.7.1. Sulphonylureas

Despite being one of the first oral anti-diabetic drug classes
available, SUs remain some of the most potent agents for lower-
ing HbA¢ [134]. In terms of treatment durability, the ADOPT study
showed that treatment with the SU glibenclamide resulted in faster
progression to treatment failure than with other glucose-lowering
agents [135], but more recent studies demonstrated similar treat-
ment durability for SUs compared to newer drugs [136,137].

Despite contradictory results with first-generation therapies,
recent analyses on second- and third-generation SUs show they
do not increase cardiovascular mortality or macrovascular events
in comparison to other commonly used treatments [138]. These
results are corroborated by the recently released results of the
CAROLINA trial, which showed no difference in MACE with the SU
glimepiride compared to the DPP-4i linagliptin in patients at ele-
vated cardiovascular risk, although the risk of hypoglycaemia was
significantly higher with SU than with DPP4i [139]. Notably, UKPDS
and follow-up studies of its cohort suggested SUs may also have
microvascular benefits [50,140]. Because of their robust effects on
glycaemic control and established cardiovascular safety, along with
the lower cost of SUs compared to other classes of glucose-lowering
drugs [141], these agents have a continued role in management of
patients with T2D.

Gliclazide is preferable to others in the class [114] due to its
improved treatment durability [142] and reduced risk of hypo-
glycaemia [143]. Additionally, its neutral effects on mortality and
CVD were confirmed the ADVANCE trial [144]. Glimepiride can

be considered as the next-best choice, with effective glycaemic
control and lower rates of hypoglycaemia compared to gliben-
clamide [145]. While glibenclamide is the only SU available in many
pharmacies in low-income countries [146], it is associated with
increased mortality [147] and risk of severe hypoglycaemia [148]
compared to other drugs in the class and should not be used unless
no other options exist.

Drug access and economic factors will necessarily constrain
treatment. If access and cost are no issue, DPP-4is, SGLT2is or GLP-
1RAs are all preferable to SUs as second-line treatment of T2D.
However, newer SUs remain important low-cost treatment options
for many patients [11,12,149].

5.7.2. Glinides

The glinides, nateglinide and repaglinide, are insulin secreta-
gogues with a similar mode of action to SUs, but a shorter duration
of action [150]. Although they are not widely used, they remain
treatment options in some countries, and have arole to play in man-
aging glycaemia in patients with CKD. Although the cardiovascular
effects of these treatments has not been extensively examined,
repaglinide appears to have a cardiovascular and all-cause mor-
tality profile similar to that of metformin [151]. Glinide therapy
is associated with low risk of hypoglycaemia, with some studies
showing a lower risk than SUs [150]. Similarly, most studies show
that glinide use is associated with modest weight gain, but perhaps
less than that seen with SU therapy [150].

5.7.3. Pioglitazone

The insulin sensitiser pioglitazone is an option for patients with-
out established CVD and who are not reaching their HbA;. targets,
particularly for patients with a metabolic syndrome profile where
insulin resistance predominates. It provides HbA;. reduction sim-
ilar to metformin [152] with better treatment durability than SUs
[153]. In addition to improvements in insulin resistance and there-
fore glycaemic control, pioglitazone also has beneficial effects on
lipid profile [154].

As mentioned previously, pioglitazone treatment has been
shown to reduce ASCVD in patients with established CVD, and
data exists to suggest it has a similar effect in primary prevention
populations [155]. The mechanism behind this cardioprotection
may be attenuation of atherosclerosis, demonstrated in patients
treated with pioglitazone compared with those taking glimepiride
[156,157].

In addition to cardiovascular benefits, pioglitazone has also been
shown to be beneficial in treatment of NAFLD and the more severe
non-alcoholic steatohepatitis (NASH) by reducing liver fat content
and hepatic fibrosis [158]. The pathophysiology of NAFLD/NASH is
intimatelyrelated to insulin resistance [ 159], so the beneficial effect
of pioglitazone is unsurprising.

Despite its benefits, pioglitazone use is cautioned in some
patients. As mentioned previously, it should not be used in patients
with symptomatic HF, since treatment with pioglitazone is associ-
ated with fluid retention and oedema in some patients, especially
when used in combination with insulin or SUs [160]. It is also
associated with weight gain [161] and so must be carefully con-
sidered in patients focused on weight loss. Pioglitazone treatment
has been linked to increased risk of bone fracture, particular in post-
menopausal women [162], so should be avoided in these patients
and those with previous fracture. Some studies suggest prolonged
pioglitazone use may be associated with an increased risk of blad-
der cancer [163], so its use in patients with history of or active
bladder cancer should be avoided.

5.7.4. a-Glucosidase inhibitors
The a-glucosidase inhibitor acarbose slows the rate of digestion
and absorption of complex carbohydrates, decreasing postpran-
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dial hyperglycaemia [164]. Acarbose has a modest HbA;. lowering
effect that is more pronounced in patients with diets higher in car-
bohydrates [165]. Most RCTs of acarbose treatment have included
patients with impaired glucose tolerance rather than T2D. The
results of the effects on acarbose are mixed, with the STOP-NIDDM
study showing significantly decreased risk of cardiovascular events
in patients with impaired glucose tolerance treated with acarbose
compared to placebo, while the ACE trial showed no significant
difference in cardiovascular events between secondary prevention
patients treated with acarbose compared to placebo [166,167]. A
Cochrane systematic review did not find evidence for an effect
of acarbose on mortality or morbidity [168]. Acarbose is gener-
ally safe, with side effects largely limited to flatulence and mild
diarrhoea [164]. Despite its relatively modest effects on glycaemic
control, acarbose remains a popular option in some parts of the
world, particularly in cultures with diets rich in carbohydrates.

5.7.5. Glucagon-like peptide-1 receptor agonists

As mentioned previously, data from CVOTs demonstrates that
the long-acting GLP-1RAs liraglutide, semaglutide, and dulaglu-
tide are cardioprotective [70,71,75]. Although LEADER and SUSTAIN
6 included both primary and secondary CV prevention patients,
more than 80% of patients included in both trials had established
CVD [70,71]. Thus, there is limited evidence for a protective role
in primary prevention for liraglutide and semaglutide. However,
nearly 70% of patients in the REWIND trial did not have established
CVD, and dulaglutide treatment was still found to reduce the inci-
dence of MACE [HR: 0.88 (0.79; 0.99), p=0.026], so the evidence for
dulaglutide in primary prevention of adverse cardiovascular events
is somewhat stronger [75]. GLP-1RAs are safe in this population,
and their effective glycaemic control without risk of hypoglycaemia
makes them an attractive option for glucose control in patients
without CVD.

The main adverse effects associated with the use of GLP-1RA are
gastointestinal symptoms including nausea, diarrhoea, vomiting,
decreased appetite, abdominal pain, and constipation [169,170].
In a recent post hoc analysis of the LEADER trial, an increase
in the risk of gallstones and related complications was observed
in the liraglutide-treated patients compared to the placebo con-
trol group, with consistent trends across all four categories of
events (uncomplicated gallbladder stones, complicated gallblad-

5.7.6. Sodium-glucose co-transporter-2 inhibitors

As with the seminal GLP-1RA trials, the majority of patients in
EMPA-REG OUTCOME (>99%) and the CANVAS Programme (>60%)
had established CVD at baseline, making it difficult to confirm the
cardioprotection seen in these trials extends to primary preven-
tion patients [79,80]. However, the DECLARE-TIMI 58 trial explored
dapagliflozin vs. placebo in a majority primary-prevention pop-
ulation and showed that the dapagliflozin was associated with a
lower risk of cardiovascular death and hospitalisation for HF [81].
Dapagliflozin is therefore a choice to consider for primary preven-
tion patients.

SGLT2is are associated with a clinically relevant decrease in
blood pressure, which may be of benefit to the many patients with
T2D who also have hypertension [174].

5.7.7. Insulin

If other treatment options have been explored and a patient is
still not reaching glycaemic target, insulin should be used to avoid
hyperglycaemia-associated microvascular complications. The risk
for hypoglycaemia is higher for patients with T2D on insulin
than on other glucose-lowering therapies [175]. For patients who
have experienced hypoglycaemia, basal insulin analogues may
be preferred. First-generation insulin analogues, including insulin
glargine and insulin detemir demonstrate reduced risk of nocturnal
hypoglycaemia compared to older generation insulins [176,177].In
turn, second-generation insulin analogues such as insulin degludec
and insulin glargine U300 show reduced overall hypoglycaemia
compared to their first-generation counterparts [178,179]. The
choice of basal insulin should be made in a patient-centred manner
in the context of informed discussions between patient and physi-
cian, taking into account issues of cost and drug access, as well as
risk of hypoglycaemia and its impact on quality of life.

Full basal-bolus therapy should only be considered as a last
resort when no other options are available, and it is expected to
be needed in very few patients. For patients who remain above tar-
get after initiation of basal insulin, insulin/GLP-1RA combination
therapies may be an attractive alternative to full basal-bolus ther-
apy, leading to reduced weight gain compared to insulin therapy at
equivalent or better glycaemic control [180,181].

Because the safety of most glucose-lowering therapies has not
been confirmed in pregnancy, metformin and insulin treatment
should be considered in women with T2D of childbearing potential

e  Metformin as first-line therapy (A)

Box 6: Treatment recommendations for patients at high cardiovascular risk

e Consider initiating metformin + SGLT2i/GLP-1RA/DPP-4i rather than stepwise (E)

e  SGLT2i or GLP-1RA or DPP-4i as second-line therapy where cost is not prohibitive (A). Of these,
SGLT2i or GLP-1RA with proven cardiovascular benefit is preferred (E)

e Newer-generation SUs or glinides when drug cost must be minimised (A)

e Pioglitazone in patients with NAFLD and where insulin resistance predominates (A)

e Basal insulin when other therapies have been explored and glycaemic targets are not met (E)

e  Full basal-bolus insulin therapy only as a last resort (E)

\&

der stones, cholecystitis and biliary obstruction) [171]. Although
prescribing guidelines note a possible increased risk for acute pan-
creatitis, recent analyses of the effects of GLP-1RA treatment have
argued against an association [172]. Importantly, GLP-1RA therapy
isassociated with a small but consistent reduction in blood pressure
and an increase in heart rate [173].

5.8. Patients with obesity

The vast majority of patients with T2D have obesity or are
overweight, and approximately 45% of patients with T2D have
obesity [125]. Abdominal obesity in particular is the main driver
of increasing insulin resistance which causes metabolic syndrome

Please cite this article in press as: S. Seidu, et al., A disease state approach to the pharmacological management of Type 2 diabetes in
primary care: A position statement by Primary Care Diabetes Europe, Prim. Care Diab. (2020), https://doi.org/10.1016/j.pcd.2020.05.004



https://doi.org/10.1016/j.pcd.2020.05.004

G Model
PCD-898; No.of Pages21

S. Seidu et al. / Primary Care Diabetes xxx (2020) XXxx—xXX 15

[183]. While some weight loss studies fail to confirm CV benefits
[184,185], weight loss between 5% and 10% of starting body weight
has been shown to be beneficial and should be a healthy lifestyle
goal for most patients with T2D [186].

The ADA Standard of Care treatment guidelines include sub-
stantial evidence-based advice on weight control through diet and
lifestyle and should be consulted when treating patients with obe-
sity [11,12]. Evidence-based patient education programmes are
recommended to assist patients and their families to pursue goals
of weight management and healthy lifestyle.

It is important to keep in mind that many glucose-lowering
agents cause weight gain, including most SUs, glinides, pioglitazone
and insulin [187].

Where possible, glucose-lowering therapies that promote
weight loss should be used in patients who would benefit
from weight management. Modest weight reductions are seen
in patients treated with SGLT2is [79-81]. Small but significant
weight reductions are seen in patients treated with the GLP-1RAs
lixisenatide (0.7 kg difference compared to the placebo group) and
dulaglutide (1.5 kg compared to placebo) [75,76]. More substantial
weightlossis seenin patients treated with the GLP-1RAs liraglutide
(-2.3 kg vs. placebo) and s.c. and oral semaglutide (-4.3 and -3.4kg
vs. placebo, respectively) [70,71]. Overall, GLP-1RAs and SGLT2is
are recommended for patients focusing on weight loss. For patients
who require insulin treatment, fixed-ratio insulin/GLP-1RA com-
binations have been shown to mitigate insulin-associated weight
gain [180,181].

to accrue microvascular benefits, and because of the increased
risk of hypoglycaemia [190]. Polypharmacy is also challenging for
patients who may be experiencing cognitive decline or limited
independence, necessitating simple glucose-lowering regimens
[189]. That said, poor glycaemic control is a risk factor for sarcope-
nia, which is a major contributor to age-related frailty [191]. This
may be part of what drives the ‘obesity paradox,” the epidemio-
logical finding that higher body mass index is related to improved
survival in patients who do suffer an adverse cardiovascular event
[192]. Quality of life is also negatively affected by such short-term
symptoms of hyperglycaemia as recurrent cystitis, mycosis, itch-
ing, drowsiness, nocturia and increasing incontinency [193,194].
Defining adequate glycaemic control should include consideration
of these issues, which may increase a patient’s dependence on care-
givers. Diabetes management in the elderly/frail population must
balance treatment-related safety, personalised quality of life and
adequate glycaemic control [3].

Evidence in support of individual treatments in elderly/frail
populations is somewhat limited, though treatment guidelines
have been formulated for this population [195,196].

If possible, multiple daily injectable treatments should be
avoided in this population. Insulin must be prescribed cautiously,
and most SUs should also be avoided due to increased risk of hypo-
glycaemia. If insulin is to be used, care should be taken to choose
a treatment which reduces this risk [197]. When frailty is associ-

Lol

e Metformin as first-line therapy (A)
e  GLP-1RA or SGLT2i as second-line therapy (A)

pioglitazone and insulin (A)

Box 7: Treatment recommendations for patients with obesity

e Consider initiating metformin + GLP-1RA/SGLT2i rather than stepwise (E)

e Where possible, avoid treatments that cause weight gain, including most SUs, glinides,

e If basal insulin is required, consider fixed-ratio insulin/GLP-1RA combinations (A)

.

Overall, it is the role of the primary care physician to view
the patient as a whole. To this end, patients with T2D at
high cardiovascular risk should also be assessed and treated for
non-diabetes-related risk factors such as smoking cessation, dys-
lipidaemia and hypertension.

5.9. Elderly/frail patients

Due to the changing demographics in many countries, as well
as the progressive nature of T2D, increasing numbers of patients
with diabetes are elderly [188]. In addition, elderly patients are at
greaterrisk of developing T2D complications due to longer duration
of disease [188]. Increasing physical and mental frailty among the
older population with T2D can render them more vulnerable to
diabetes-related complications as well [189].

Quality of life should be a priority focus for patients who are
elderly/frail. Stringent glycaemic targets are unlikely to be appro-
priate in this population due to the reduced life expectancy in which

ated with weight loss that adversely affects health, treatments that
further decrease weight may not be appropriate. Physicians should
also consider assessing executive function of the patient as part of
deciding on therapeutic strategy. Adherence to medication should
be regularly assessed in elderly patients and regimens simplified as
needed. In patients with cognitive impairments, treatments with
once-weekly dosing, such as some long-acting GLP-1RAs, could be
a good option to facilitate adherence as they can be administered
conveniently by caregivers. Medications such as metformin that are
taken more than once per day may not be appropriate for patients
who struggle with adherence. SGLT2is should also be used with
caution in frail patients.

DPP-4is can be important treatment options in the elderly/frail
population, as they are well-tolerated with few side effects and
associated with only modest HbA;. reductions without increased
risk of hypoglycaemia [198].
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e DPP-4iis a safe and easy to use option (A)

Box 8: Treatment recommendations for elderly/frail patients

e Avoid stringent glycaemic targets that increase risk of hypoglycaemia (E)
e Metformin as first-line therapy if tolerated and not contraindicated (A)

e Assess adherence and avoid multiple daily injectable medications when possible (E)

6. Conclusions

Recent years have seen an explosion of new treatment options
for T2D, and while detailed guidelines exist to guide specialists in
the nuances of treating T2D, few guidelines are targeted to help the
primary care physicians navigate the growing number of options.
This position statement has been designed to provide practical
advice to primary care physicians globally to give the best possible
care to their full range of patients with T2D.

The author group used a consensus approach to arrive at the
specific treatment recommendations for patients with T2D in vari-
ous categories of comorbidity. A simple but evidence-based scheme
to stratify for cardiovascular risk in patients with T2D has been
proposed (Box 2). Specific recommendations are given for patients
with very high cardiovascular risk (including those with ASCVD,
HF and CKD), for patients with high cardiovascular risk, and for
elderly/frail patients. These recommendations have also been dis-
tilled down to a visual tool (Fig. 1) to further aid the busy primary
care physician.

CVD is one of the most prevalent comorbidities causally asso-
ciated with T2D and is the primary reason for mortality in these
patients [58]. A wealth of data exists and is still being generated on
how to minimise CV risk and other complications in patients with
T2D. Navigating the data associated with the myriad of available
treatment options can be daunting and necessitates the synthesis of
easy-to-use treatment guidelines. Despite the extensive specialist-
generated literature, more research is required specifically on the
outcomes of the majority of patients with T2D treated in primary
care. Primary care physicians, as the first point of contact in the
healthcare system, represent the ‘front lines’ of T2D care and are
uniquely placed in a continuity of care setting to take a patient-
centred, whole-patient approach to T2D management [199].
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